GDNF prevents degeneration and promotes the phenotype of brain noradrenergic neurons in vivo.
The locus coeruleus (LC), the main noradrenergic center in the brain, participates in many neural functions, as diverse as memory and motor output, and is severely affected in several neurodegenerative disorders of the CNS. GDNF, a neurotrophic factor initially identified as dopaminotrophic, was found to be expressed in several targets of central noradrenergic neurons in the adult rat brain. Grafting of genetically engineered fibroblasts expressing high levels of GDNF prevented > 80% of the 6-hydroxydopamine-induced degeneration of noradrenergic neurons in the LC in vivo. Moreover, GDNF induced a fasciculated sprouting and increased by 2.5-fold both tyrosine hydroxylase levels and the soma size of lesioned LC neurons. These findings reveal a novel and potent neurotrophic activity of GDNF that may have therapeutic applications in neurodegenerative disorders affecting central noradrenergic neurons, such as Alzheimer's, Parkinson's, and Huntington's diseases.